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1 kg tobramycin,

10 kg beta-lactam anti-pseudomonas antibiotics
and 1 kg inhaled colistin

seruginosa biofilms in the Respiratory Tract of Cystic Fibrosis Patients; Pediatr Pumonol. 2009 Jun;44(6):547-58

Adverse reactions
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to polyacrylamide gel are seen as

swellings or nodules, and controversy exists whether
these are due to bacterial infection or an autoimmune
reaction to the filler.
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Naso-labial fold | Aquamid
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Bjarnsholt et al;; Dermatol.surg. 2009 (Aug)

antibiotic treatment when biofilm have
formed, if the infected area can not be
removed

— User guide for KMA-Rigshospitalet

Quorum sensing and Biofilms




QS Communication
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° AHL signal ks Active AHL-Receptor complex @ The signal generator
NN (S target genes (inactive) dny— QS target genes (active)

. &\ ’ QS controlled virulence factors

Attenuation of bacteria

QSI widens the therapeutic window




The opportunist P. aeruginosa

38% deaths in intubated patients

units

Associated with 50% of deaths in the expanding AIDS
population

Cystic fibrosis patients are susceptible to a chronic

illness and death

CF is the most frequent severe

enetic disease among
Caucasians (1:4700 in Denmarkg)

Associated with 60% of deaths under outbreaks in burn

pulmonary infection, which is responsible for high rates of
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QS regulates
several
hundred
genes

Many other
virulence
factors
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Cell-Cell Communication

7
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Tobramycin sensi

QS mutant
(AlasRrhIR)

-3 days old P. aeruginosa AlasRrhIR biofilms
-The biofilms were exposed to tobramycin for 48 h
-Biofilm viability assayed using LIVE/DEAD BacLight Bacterial Viability Kit.

PAO1 vs. AlasR rhiIR

1,0E+09
1,0E+08
1,0E+07

1,0E+06
1,0E+05
1,0E+04
1,0E+03
1,0E+02
1,0E+01
1,0E+00

Bacterial CFU/lung

+«— Sterile

Day 1 Day5




Cell-Cell Communication
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Placebo versus garlic extract treated mice
infected with PAO1

One s.c. injection per day for five days including two days of
prophylaxis

Placebo . Garlic extract

L

Bacterial counts pe

0 1 2 3 0 1
Days after bacterial challenge
Bjarnsholt, T., et al (2005). Garlic which blocks the

systems, rapid clearing of pi uginosa infections. Microbiol.
151(Pt 12):3873-80.

QS blocker activities in natural products

Gele Royal
Ginseng ~
Habanero +
Honey (various

sorts)

Leek

Mint-tea

Propolis +
Raspberry

Red Chili
Spring onion
Tea Tree Oil
Water Lilly
Yellow pepper
Blood (plasma)
Stinging nettle
Anemone
Snowberry
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& medical biofilm (&)
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Biofilm bacteria
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PMN (polymorphonuclear neutrophile
leukocytes)

PMNs and P. aeruginosa biofilm

QS mutant
(AlasR rhiR)

PMNs and Garlic treatment




This suggests that the difference in clearing
between a QS functional and a QS deficient strain is
caused by:

Flow cells

PMN Lekocytes
[P songinesa | —"

Biarnsholt T.. Jensen P.g., Burmalle M., Hentzer M., Haagensen J.A., Hougen H.P, Calum H., Madsen K.G., Moser C., Molin S., Hoiby

N., Givskov M. 2005. to in, hydrogen peroxide and polymorphonuclear leukocytes
is q ing dependent. Microbit 151:373-83.
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Pl live/dead stain of PMNs

QS regulated gene expression kills the PMNs

PMNs on a wt biofilm PMNs on a QS mutant biofilm

Live from the Battlefield

Wild type QS mutant (AlasRrhIR)

The shield against PMNs

The rhamnolipid production is controled by Quorum sensing (QS)
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Biofilms resist defense and
antibiotics
Chronic infection develops

May spark systemic infections

No resistant bacterial biofilms
Bacteria eliminated by host defense system
No chronic infection established

s Shield down

Clearing of the wild-type vs. the
rhamnolipid mutant

s,

* We have earlier shown that a QS deficient P.
aeruginosa is cleared faster than the wild-type in
a in vivo lung model

The implant mouse model vers. 2

Day 0, P.a. coated silicone tube prior to insertion

12



Initial showdown (in vitro)

Bjarnsholt & Qvortrup
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No bacteria, day 1

RhIA mutant
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A ArhIA mutant is cleared rapidly

from silicone implants
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Days after Bacterial Challenge

Resistance to QSI?

» Communities of helpful and beneficial bacteria present in
the host (for example the gut flora) are not eliminated.

The hypothesis

aeruginosa infection seen in
» Help to prolong the life of the CF patients.

» Enable clearance of bacterial biofilms from
implants, chronic wounds and chronic otitis
media etc.
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However,
is this clinical relevant

+ Biofilm mode of growth in the CF lung, chronic
wounds, and chronic otitis media etc.
— very tolerant

Signal analysis?

* Antimicrobial kinetics on biofilms
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